1. Introduction {#sec1-ijerph-15-00731}
===============

In recent years, with the rapid development taking place across both the economy and wider cultural spheres of China, the incidence of non-communicable chronic diseases has been rising rapidly. This is especially so in rural northern China, owing to a generally rural, younger labor force entering the urban labor market, coupled with a lowering of the birth rate over time. This has led to an increasingly aged population, which has been highlighted by the proportion of the population suffering from chronic diseases increased year on year in rural northern China \[[@B1-ijerph-15-00731],[@B2-ijerph-15-00731]\]. Practically, chronic diseases take on prominent long-term feature and the treatment process tends to be lifelong. The chronically-ill patients in rural areas are mostly elderly, with their income levels being relatively low \[[@B3-ijerph-15-00731]\]. Therefore, self-financed medical treatment will exert greater financial pressure on these elderly people. Under such circumstances, the emergence of rural medical insurance plays an important role in easing the stress on their medical expenditure \[[@B4-ijerph-15-00731]\].

Currently, the provision of medical insurance in rural China is mainly funded through national government policy, with local governments and farmers forming a special health fund, which reimburses medical expenses up to a defined percentage of the total cost (generally 60%). This is classed as a voluntary (opt-in) medical cooperation system, and owing to the different local policies, the specific content and reimbursement ratio of medical insurance are also not the same. The rural medical insurance funds in counties and districts are managed by the local government. This has led to the local government restricting patients with local medical insurance to receiving treatment only in local hospitals, thereby increasing the income of local medical industry and reducing their county and/or district's potential fiscal deficits \[[@B5-ijerph-15-00731],[@B6-ijerph-15-00731]\]. Therefore, the administrative department of public health often increases institutional barriers in the process of referring patients to outside hospitals. This has caused patients who have rural medical insurance to be unable to be transferred easily to other hospitals. Especially in northern China, chronically ill patients cannot transfer between hospitals conveniently under the current medical insurance system, due to an economic gap between the northern and southern areas, imperfect medical insurance system, and external influence of the local government to the medical environment. Thus, it can be said that the rural health insurance will, to a certain extent, affect the selection of clinic hospitals for the next treatment based on the satisfaction of the patients with chronic diseases in northern China \[[@B7-ijerph-15-00731],[@B8-ijerph-15-00731]\]. Therefore, by a comparative analysis on chronic patients both with and without medical insurance in rural northern China, this study aimed to investigate how rural medical insurance affects patients with chronic diseases, in terms of their choosing a particular hospital for medical treatment, and whether this will alter their repeat choice of hospital in the future.

Regarding the definition of patient satisfaction, this study refers to the concept of customer satisfaction proposed by Oliver \[[@B9-ijerph-15-00731]\], who pointed out that customer satisfaction depends on the gap between customer expectations and perceived performance of products or services. The author described customer satisfaction as a kind of rational cognition process, and emphasized the influence of cognitive processes on customer satisfaction. Later study found that emotion is another important factor influencing customer satisfaction, and even an indispensable antecedent variable in the process of consumption \[[@B10-ijerph-15-00731]\]. In patient satisfaction, this part of emotion probably originated from the perception of its quality during the service. As such, Park and Cho highlighted that customer satisfaction involves four aspects: cognitive state, cognitive assessment, emotional response and satisfaction judgment \[[@B11-ijerph-15-00731]\]. Multiple references to the application of customer satisfaction theory in patient treatment satisfaction can be found in below. In 1984, Flexner and Berkowitz \[[@B12-ijerph-15-00731]\] argued that patients determine the clinic hospitals merely through four factors: physician strength, hardware equipment, medical service quality and medical image and reputation. On this basis, Boscarino and Stelber \[[@B13-ijerph-15-00731]\] elevated the price of medical service as an important supplement, and stressed that the hospital rankings and others' recommendation indirectly affect patients' choice of hospital. Subsequently, Kurz and Wolinsky \[[@B14-ijerph-15-00731]\] proposed four key factors influencing factors for patients' selection in hospitals: knowledge information, cost, medical quality and referrals. Taylor and Capella \[[@B15-ijerph-15-00731]\] further indicated that a patient's choice of hospital depends on its appearance, reputation, and how employees interact with patients. Additionally, the overall reputation of hospital, patients' previous medical experience, risk appetite and external medical service cost have also been supplemented by many scholars \[[@B16-ijerph-15-00731],[@B17-ijerph-15-00731],[@B18-ijerph-15-00731]\] as imperative factors in selecting hospital.

Accordingly, hospital's treatment levels \[[@B19-ijerph-15-00731]\], service quality \[[@B20-ijerph-15-00731],[@B21-ijerph-15-00731]\] and medical costs \[[@B22-ijerph-15-00731]\], as perceived by chronic patients themselves, all determine their satisfaction with the hospital, which in turn ultimately affect the patient's next choice of hospital that provides their treatment. However, we have found that, in northern China, chronically-ill patients with rural medical insurance are more accustomed to be treated at the same hospital on the next visit, while far fewer in various hospitals, especially those that are located further away. In view of this, this study tried to explore how rural medical insurance in northern rural areas affects patients with chronic diseases selection of the same hospital upon the next treatment.

2. Materials and Methods {#sec2-ijerph-15-00731}
========================

2.1. Study Design and Sampling {#sec2dot1-ijerph-15-00731}
------------------------------

Our study is closely related to previous work under the title of "Study on the influencing factors for patients with chronic diseases on hospital choice in northern China", for which research was conducted between August 2016 and November 2016 in Changsha, Taiyuan and Tianjin. Due to the disparity in the level of economic development, the medical environment in north China and south China is not completely equivalent. For example, the level of residents' consumption, the willingness of residents to purchase medical insurance, and the subsidy of local governments will all have a certain effect on the selection of hospitals for rural patients with chronic diseases. In view of this, under the current medical environment in China, the choice of how rural medical insurance in northern rural areas affect the selection of medical treatment for rural chronic patients is more representative. The study was based on research conducted on rural chronically-ill patients of eight County Hospitals in northern China (three hospitals in Changsha, three hospitals in Tianjin and two hospitals in Taiyuan), and evidenced through carrying out of questionnaires. Rural patients with chronic diseases who were not local residents were included if they had local rural medical insurance, or lived in the surveyed areas. Because the departments of each hospital were organized in different ways, we conducted a questionnaire to investigate all relevant departments of the chronic diseases category that fit this study. Specifically, questionnaires were distributed directly to chronic disease patients with rural household registration in the relevant departments' entrance or treatment hall. Our investigators then gave on-site guidance and detailed explanations on how patients filled out the questionnaires, and collected them from chronic patients. Eventually, as a token of thanks, a gift was given to each patient who completed the questionnaire. In total, 1347 questionnaires were distributed, and 988 correctly completed questionnaires were received, effectively giving a, current, total response rate of 73.35%.

2.2. Dependent Measures {#sec2dot2-ijerph-15-00731}
-----------------------

We assessed patients' plans based on the question "If re-treatment is necessary, will you choose the same hospital again?" along with three dimensions, that is, "if necessary, I will choose the outpatient service, to be hospitalized and carry out the necessary treatment in the same hospital gain" \[[@B19-ijerph-15-00731],[@B23-ijerph-15-00731]\]. Respondents indicated their agreement to this future action of the three above provided, and they answered this using a seven-point Likert-type scale with "1" equating to "strongly disagree" and "7" equating to "strongly agree". The relative reliability of these measurements (Cronbach's α) was 0.845.

2.3. Independent Measures {#sec2dot3-ijerph-15-00731}
-------------------------

In China, the rating of hospitals is divided into ten levels. For the purposes of this study, we set these hospital ratings on a five-point scale, ranging from one (grade 1--2) to five points (grade 9--10). We also measure the level of medical equipment and the ability of hospital medical staff. A total, scaled score was calculated using these three items (Cronbach's α = 0.802) \[[@B24-ijerph-15-00731],[@B25-ijerph-15-00731]\].

We also included the detail questions for the measurement of services quality, such as the conveniences, service level, medical ethics and trust \[[@B20-ijerph-15-00731],[@B26-ijerph-15-00731],[@B27-ijerph-15-00731]\]. The responses were measured on the aforementioned seven-point scale from "1" (strongly disagree) to "7" (strongly agree). This scale yielded a Cronbach's α of 0.823.

To measure the perceived medical costs for chronically-ill patients, we analyzed patients' answers to posed questions, such as the costs of outpatient service, medicine and nursing service \[[@B22-ijerph-15-00731],[@B28-ijerph-15-00731],[@B29-ijerph-15-00731]\]. These three key components of patients' medical expenses were scored on the same seven-point scale. The relative reliability of these measurements (Cronbach's α) was 0.811.

2.4. Statistical Analysis {#sec2dot4-ijerph-15-00731}
-------------------------

The data we collected were then subject to descriptive analysis, by means of IBM SPSS Statistics 19.0 (IBM, Armonk, NY, USA). An Independent-Samples *t* test was adopted to comparing the respective means of these two measured groups. A linear regression model was employed to analyze the associations between the possibility of patients choosing the same hospital again and the potential influencing factors in their decision-making process (including age, gender, income class, and education level, as well as the hospital's subjective treatment quality, overall service quality, and medical costs) in the group of patients without medical insurance (Group A) and that in the group of patients with medical insurance (Group B). Our aim was to illustrate how the provision of rural medical insurance in northern China affected the decision-making process of chronically-ill patients repeatedly visiting the same hospitals, for the treatment necessitated by their respective conditions. Accordingly, we first divided the rural chronically-ill patients into two groups according to whether they did or did not possess rural medical insurance. Afterwards, the significant differences between the two groups in regards to influencing factors affecting them, including age, gender, educational background and income, were calculated. Subsequently, within both groups (including their respective influencing factors), the potential correlations between "the possibility of patients choosing the same hospital on next visit" and their current hospital's "Quality of treatment", "Overall service quality", and "Medical cost" was analyzed. Eventually, the changes in the correlation coefficients between the two groups were compared.

Adjustments were made according to the distribution of patient age \[[@B30-ijerph-15-00731]\], gender, income class \[[@B1-ijerph-15-00731],[@B31-ijerph-15-00731]\], and education level and disease category. The dummy variables were established to measure gender (where Female is equated to "0" and Male is equated to "1") as well as disease categories (equating random diseases with the value of "1", and others with "0"), while age and income classes were adopted to measure the aforementioned five-point Likert-scale, ranging from score "1", equated to the values "Age: \<30 years/Income: \<RMB 2500" to score "5", which was equated to the values "Age: \>75 years/Income: \>RMB 12,000". A two-tailed significance level of *p*-value \< 0.05 was consequently used.

2.5. Ethics Statement {#sec2dot5-ijerph-15-00731}
---------------------

This study protocol was approved by the Tianjin University of Traditional Chinese Medicine (TJUTCM) Ethics Committee. The reference number is TJUTCM-EC20160005.

3. Results {#sec3-ijerph-15-00731}
==========

3.1. Sample Characteristics {#sec3dot1-ijerph-15-00731}
---------------------------

A total of 988 participants were involved in this study, including 452 females (45.7%) and 536 males (54.3%). The average age of respondents was 52 years old (±3.0 years). There were 686 (69.43%) participants belonging to the group of patients with rural medical insurance and 302 (30.57%) participants belonging to the group without rural medical insurance. The characteristics of the demographic of the sample taken and their significant differences are shown in [Table 1](#ijerph-15-00731-t001){ref-type="table"} (the total percentage of disease category are larger than 1 because some patients had more than chronic diseases). These differences were found across both age (χ^2^ = 22.90, *p* \< 0.000) and income class (χ^2^ = 18.50, *p* \< 0.000). Among them, especially compared with the group having medical insurance, the age composition of patients without medical insurance tended to be younger (see in [Figure 1](#ijerph-15-00731-f001){ref-type="fig"}), while the income level of the group without medical insurance was higher (see in [Figure 2](#ijerph-15-00731-f002){ref-type="fig"}). Additionally, there were no significant differences observed across gender (χ^2^ = 0.85, *p* = 0.106), education (χ^2^ = 1.68, *p* = 0.683), and disease category proportions (as shown in [Table 1](#ijerph-15-00731-t001){ref-type="table"}).

3.2. Association between the Possibility of Patients Choosing the Same Hospital Again, and Treatment Quality, Medical Services Quality and Medical Costs {#sec3dot2-ijerph-15-00731}
--------------------------------------------------------------------------------------------------------------------------------------------------------

The respective correlation coefficients between a given patient's likelihood of choosing the same hospital upon their next visit and either their perception of the quality of their treatment, the service quality, or the medical costs incurred are shown in [Table 2](#ijerph-15-00731-t002){ref-type="table"}. In the sample of patients surveyed, the perceived quality of treatment provided by the hospital was positively correlated to the patient's choice of the same hospital upon their next necessary visit (*B* = 0.555, *p* \< 0.000). Similarly, a hospital's entire service quality also had a significant positive impact as to whether the patient would continue to choose the same hospital again (*B* = 0.168, *p* \< 0.000). Contrarily, there was a significant negative relationship between medical costs incurred and the possibility of the patient choosing the same hospital on next visit (*B* = −0.137, *p* \< 0.000).

Besides these features, we also noted that age was positively related to the possibility of that patient choosing the same hospital again (*B* = 0.072, *p* = 0.007). There was also a significant positive correlation between income level and the possibility of opting for the continuance of treatment at the same hospital upon a patient's next necessary visit (*B* = −0.072, *p* = 0.008). However, interestingly, there was no significant correlation between level of patient education and the probability of choosing the same hospital again (*B* = −0.005, *p* = 0.851).

3.3. The Role of Rural Medical Insurance on the Patient's Choice of Hospital upon Next Visit {#sec3dot3-ijerph-15-00731}
--------------------------------------------------------------------------------------------

In analyzing the behaviors of rural patients without medical insurance (Group A), and those with medical insurance (Group B), as shown in [Table 2](#ijerph-15-00731-t002){ref-type="table"}, we found that the respective correlation coefficients between a hospital's perceived treatment quality, overall service quality, and medical expenses incurred and the possibility of patient choosing the same hospital again in two groups all varied significantly (except the variable of medical cost in Group B). As shown in [Table 2](#ijerph-15-00731-t002){ref-type="table"} and [Table 3](#ijerph-15-00731-t003){ref-type="table"}, the provision of rural medical insurance, with the given data, significantly weakened the positive relationship between perceived quality of treatment, and the likelihood of choosing the same hospital again (correlation coefficient *B* of Group A (*B*A) = 0.698, correlation coefficient *B* of Group B (*B*B) = 0.441, *p* \< 0.004), as well as the positive relationship between entire service quality perceived by the patient in the hospital and the possibility of choosing the same hospital again (*B*A = 0.239, *B*B = 0.102, *p* \< 0.000). In addition to these points, the provision of rural medical insurance itself also weakened the negative relationship between the medical expense of patient and the possibility of choosing the same hospital again upon the patient's next visit (*B*A = −0.225 *B*B = −0.045, *p* = 0.003). Furthermore, there were no significant differences in the correlations of age (*B*A = 0.064, *p* = 0.129, *B*B = −0.010, *p* = 0.776), gender (*B*A = 0.034, *p* = 0.413, *B*B = 0.044, *p* = 0.195), income level (*B*A = −0.061, *p* = 0.141, *B*B = −0.004, *p* = 0.914) or educational background (*B*A = 0.035, *p* = 0.398, *B*B = −0.023, *p* = 0.505) for the possibility of choosing the same hospital again within both of the two groups. In addition, the patients with rural medical insurance more likely to choose the same hospital next visit than those without rural medical insurance (mean value of Group A (*M*A) = 4.116, mean value of Group B (*M*B) = 4.493, *p* \< 0.000).

4. Discussion {#sec4-ijerph-15-00731}
=============

By comparing and analyzing the basic information provided about patients, we found that there was a significant difference in age between the groups with and without rural medical insurance. To be precise, the age level of patients without rural medical insurance was younger than the alternate group who were insured. This could be due to large proportions of young migrant workers unable to enjoy the convenience of local medical insurance. Besides, other factors affecting these results may include young people, whom perhaps believing that the probability of their becoming ill is extremely low, thus reducing their willingness to apply for medical insurance \[[@B32-ijerph-15-00731],[@B33-ijerph-15-00731]\]. It was noteworthy that income class was a significant factor between the two groups, to the extent that the income level of the uninsured group was significantly higher than that of the insured group. The reason for this difference may be due to the fact that the willingness of prosperous rural entrepreneurs and wealthier farmers to participate in rural medical insurance is not particularly strong, regarding their wealth. On the contrary, the lower income earners demonstrated a stronger desire to take out rural medical insurance \[[@B34-ijerph-15-00731],[@B35-ijerph-15-00731]\].

The sample was divided into two groups: chronically-ill patients with rural medical insurance, and those without rural medical insurance. This then allowed us to use regression analysis to learn that rural medical insurance reduced the positive relationship between the perceived quality of the hospital's treatment and the patient's continued choice of the hospital on subsequent visits. Meanwhile, the positive correlation between the quality of the services provided in the hospital, and the patients' continued choice of the hospital for future treatment also weakened, as did the negative correlation between the medical expenses of patient and the patients' continued choice of the hospital for their future care. This could be because, in China, the rural medical insurance budget is usually coordinated with counties and districts, each area has a corresponding amount of health insurance funds. In this case, if patients were allowed to transfer freely to hospitals in different areas, the outflow of medical insurance funds of the local government and the income levels of local hospitals will be rapidly depleted simultaneously. Beside, chronically diseases diagnosis and treatment program of most of hospital are similar, resulting in a more stringent approval for the referral of patients with chronic disease by the medical insurance referral department. These have made it impossible for chronically-ill patients, particularly those with rural health insurance, to freely change the hospital at which they are treated. In other words, even if patients with chronic diseases show lower evaluation on perceived treatment levels, quality of service and expense of the hospital, as a result of poor rural medical insurance mobility, patients may also continue to tolerate and accept treatment in the same hospitals where their needs are continually going unmet. While chronically-ill rural patients without medical insurance can freely choose another (potentially better) hospital for medical treatment, based on perceived quality of treatment, service and price level of the hospital, they can do this entirely due to the self-financed status of their medical treatment to begin with \[[@B36-ijerph-15-00731]\]. Therefore, rural medical insurance reduces the possibility of rural patients with chronic diseases choosing a hospital according to optimal levels of these aforementioned factors, and consequently restricting the choices available to them.

5. Conclusions {#sec5-ijerph-15-00731}
==============

By a comparative analysis on chronic patients both with and without medical insurance in rural northern China, this study aimed to investigate how rural medical insurance affects patients with chronic diseases, in terms of their choosing a particular hospital for medical treatment, as well as the possibility of these patients opting to choose the same hospital again in the future. Based on the results of an investigation of rural chronically-ill patients in eight county hospitals in northern China, we found that both age and income level have considerable impact on the rural peoples' willingness to buy health insurance. Meanwhile, both the quality of the hospital's treatment, and service quality had a significant positive correlation with the likelihood of a given patient choosing the same hospital on the next visit, but the medical costs had a significant negative correlation. Eventually, we discovered that the provision of rural medical insurance can significantly weaken the correlativity between the above three factors and the patient's choice of same hospital upon their next visit.

This study presents several limitations. First, because the level of economic development and the medical environment in north China and south China are not completely equivalent, this study merely focuses on the questionnaire survey in northern China, so the universality of the conclusion needs further verification. Moreover, during the questionnaire distribution, regional differences or subjective causes may directly affect our research results. The study did not consider more factors that may affect the patient's purchase of medical insurance, such as "risk appetite." As such, how to improve the universality of research conclusions by expanding the sample size and rationalizing sample distribution will be considered in further studies.
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###### 

Participants' Demographic Characteristics.

  Item                          No Insurance (A)   Insurance (B)   χ^2^   *p*            
  ----------------------------- ------------------ --------------- ------ ------ ------- ------
  Age:                          22.90              \<0.000                               
  \<30                          84                 27.8            28     4.1            
  30--45                        66                 21.9            64     9.3            
  46--60                        82                 27.2            176    25.7           
  61--75                        46                 15.2            245    35.7           
  \>75                          24                 7.9             173    25.2           
  Gender:                       0.85               0.106                                 
  Female                        135                44.7            317    46.2           
  Male                          167                55.3            369    53.8           
  Education level:              1.68               0.683                                 
  Primary School                30                 9.9             70     10.2           
  Junior School                 129                42.7            277    40.4           
  Senior School                 83                 27.5            193    28.1           
  Junior College                32                 10.6            90     13.1           
  Higher College                28                 9.3             56     8.2            
  Income Level (RMB):           18.50              \<0.000                               
  \<2500                        13                 4.3             61     8.9            
  2501--5000                    42                 13.9            284    41.4           
  5001--8000                    67                 22.2            196    28.6           
  8001--12,000                  87                 28.8            93     13.6           
  \>12,000                      93                 30.8            52     7.6            
  Disease category:                                                                      
  Hypertension                  25                 8.3             40     5.8    8.06    0.15
  Coronary heart disease        35                 11.6            77     11.2   0.11    0.87
  Chronic kidney disease        38                 12.6            85     12.4   0.03    0.93
  Diabetes                      36                 11.9            119    17.3   16.02   0.11
  Chronic liver disease         37                 12.3            93     13.6   0.30    0.78
  Chronic respiratory disease   42                 13.9            89     13.0   0.63    0.69
  Other chronic diseases        92                 30.5            194    28.3   1.86    0.49
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###### 

Comparison of correlations between relevant, individual influencing factors and the patients' choice of the same hospital again.

  Variable                No Insurance (A)   Insurance (B)   Total (T)                                                                       
  ----------------------- ------------------ --------------- ----------- ------- -------- ------- -------- ------- -------- ------- -------- -------
  Control variable:                                                                                                                          
  Age                     0.029              0.613           0.064       0.129   0.023    0.548   −0.010   0.776   0.068    0.034   0.072    0.007
  Gender                  −0.013             0.823           0.034       0.413   0.031    0.418   0.044    0.195   0.012    0.703   0.036    0.178
  Income                  −0.081             0.163           −0.061      0.141   −0.015   0.693   −0.004   0.914   −0.074   0.022   −0.072   0.008
  Education Level         0.070              0.230           0.035       0.398   −0.019   0.626   −0.023   0.505   0.018    0.580   0.005    0.851
  Independent variable:                                                                                                                      
  Treatment Level         0.698              0.000                               0.441    0.000                    0.555    0.000            
  Services Quality        0.239              0.000                               0.102    0.014                    0.168    0.000            
  Medical Costs           −0.225             0.000                               −0.045   0.317                    −0.137   0.000            

Dependent Variable: the patients' choice of the same hospital upon next visit.

ijerph-15-00731-t003_Table 3

###### 

A simple mean test between two sample groups.

  Variable                         No Insurance (A)   Insurance (B)   T Text                             
  -------------------------------- ------------------ --------------- -------- ------- -------- -------- -------
  Treatment Level                  4.275              1.285           4.045    0.996   111.53   −2.849   0.004
  Services Quality                 3.675              0.921           3.252    1.445   225.10   −5.152   0.006
  Medical costs                    3.050              1.344           3.298    1.103   53.06    2.963    0.003
  Hospital choice for next visit   4.116              1.419           4.493    1.204   19.538   4.177    0.000
